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(54) LASER PRINTER FOR PATHOLOGICAL EMBEDDING CASSETTES AND PRINTING METHOD 
THEREOF

(57) Disclosed are a laser printer for pathological em-
bedding cassettes and a printing method thereof. The
laser printer includes an ink jet cartridge (3) filled with
pigment ink, where a conveyor belt (6) is disposed below
the ink jet cartridge (3), the semiconductor laser (4) is
disposed on a side of the ink jet cartridge (3), and a pho-
toelectric sensor (10) for detecting the position of an em-
bedding cassette (1) is disposed on the conveyor belt
(6). The beneficial effects brought by the printer and the
printing method thereof are as follows: 1. By ejecting pig-
ment ink droplets on an embedding cassette and irradi-
ating the ink droplets with a laser beam from a semicon-
ductor laser, the ink droplets have a rapid increase in
temperature and are cured, so that colors are applied on
a plastic surface and can be easily recognized. 2. With
a combination of a guide groove and a semilunar pushing
wheel, the conveyance of the embedding cassettes is
implemented effectively to facilitate an operator in picking
up and placing the embedding cassettes. 3. The position
of an embedding cassette can be directly precisely de-
tected using a photoelectric sensor, so as to ensure the
precise irradiation of the ink droplets by the semiconduc-
tor laser, thereby improving the curing quality.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a laser printer
for pathological embedding cassettes and a printing
method thereof.

BACKGROUND

[0002] A pathological embedding cassette is used as
a container for preparing and storing a pathological par-
affin specimen in hospitals. A pathological embedding
cassette needs to be immersed in an organic solution
such as formaldehyde, ethanol, and xylene during the
preparation of a pathological specimen. Therefore, a
pathological embedding cassette is usually made of poly-
oxymethylene (POM) plastic to withstand immersion in
the organic solution. In order to label a pathological spec-
imen, a specially-made pencil may be used to handwrite
characters on a POM pathological embedding cassette
or a label strip is manually bonded on the POM patho-
logical embedding cassette after a specimen preparation
process is completed. Manual methods have very low
efficiency and a high error rate. If a pathological embed-
ding cassette printer is used to directly print characters
or a barcode on a POM pathological embedding cassette,
the working efficiency can be greatly improved and hu-
man errors can be reduced. An oil solvent-based inkjet
technology is frequently used in the printing industry.
Characters formed via jetting can be adsorbed on the
surface of a POM pathological embedding cassette, but
will fall off after immersion in an organic solution such as
xylene. As a result, an application requirement cannot
be achieved. Water-based ink cannot adhere to the sur-
face of a POM pathological embedding cassette at all.
[0003] In order to print characters on a POM patholog-
ical embedding cassette and enable the printed charac-
ters to resist abrasion and withstand immersion in organic
solutions, a method of an ultraviolet curable ink is used
previously. That is, an inkjet cartridge filled with ultraviolet
curable ink is used to print characters on a pathological
embedding cassette, and an ultraviolet lamp is then used
to irradiate the characters, so as to cure ultraviolet ink on
a plastic surface of the embedding cassette, thereby
achieving the objective of enabling the characters to re-
sist abrasion and withstand immersion in organic solu-
tions instead of easily falling off. A method of a thermal
ribbon is also used. That is, one heatable array printing
head is used. The printing head is heated and pressed
on the thermal ribbon, to further thermally press thermal
toner on the ribbon into the surface of the POM patho-
logical embedding cassette. In this way, the printed char-
acters can also resist wear and withstand immersion in
organic solutions.
[0004] Recently there is also a method of using a laser
beam with controllable deflection to irradiate the surface
of a POM pathological embedding cassette coated with

a special material. A portion with a coating layer is irra-
diated with the laser beam, and colors change under high
temperature to form characters. The method of coating
with a special material is to resolve a coloring problem
after POM plastic is irradiated with laser. As shown in
FIG. 1, under irradiation of high-energy laser, the surface
of POM plastic without a special coating layer is only
thermally melted and deformed, and the colors of irradi-
ated portions have no significant change and cannot be
easily recognized.
[0005] In addition, in existing structures, the position
of a POM embedding cassette is not directly detected,
and an indirect position calculation manner is used for
ink ejection and laser beam irradiation on the surface of
the POM embedding cassette. As a result, the quality of
printing and curing is affected.

SUMMARY

[0006] To overcome the deficiency in the prior art, an
objective of the present invention is to provide a laser
printer for pathological embedding cassettes and a print-
ing method thereof, so that colors can be applied on a
plastic surface and can be easily recognized, and the
curing quality of ink droplets can be improved.
[0007] A laser printer for pathological embedding cas-
settes described in the present invention includes an ink
jet cartridge filled with pigment ink, where a conveyor belt
is disposed below the ink jet cartridge, a semiconductor
laser is disposed on a side of the ink jet cartridge, and a
photoelectric sensor for detecting the position of an em-
bedding cassette is provided on the conveyor belt.
[0008] In addition, the laser printer for pathological em-
bedding cassettes according to the present invention fur-
ther has the following additional technical features. Ac-
cording to an embodiment of the present invention, fur-
ther specifically, a magazine holder is disposed on the
conveyor belt, the magazine holder is located on a side
of the ink jet cartridge, and the conveyor belt passes
through the magazine holder.
[0009] Further specifically, a first magazine and a sec-
ond magazine are placed at an upper portion of the mag-
azine holder, and embedding cassettes are respectively
held in the first magazine and the second magazine.
[0010] Further specifically, a notch is provided on the
first magazine, an elevation pushing plate is disposed at
lowermost ends of the first magazine and the second
magazine, a cam used to make the elevation pushing
plate move up and down is disposed at a lower end por-
tion of the elevation pushing plate, and a second micro
motor for driving the cam to rotate is disposed at the cam.
[0011] Further specifically, the elevation pushing plate
includes a left elevation pushing plate and a right eleva-
tion pushing plate, top portions of the left elevation push-
ing plate and the right elevation pushing plate respec-
tively support the first magazine and the second maga-
zine, two arc-shaped surfaces are disposed on the cam,
and the arc-shaped surfaces are connected to each oth-
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er.
[0012] Further specifically, a slide is mounted on a side
of the conveyor belt, a third micro motor and a reflective
photoelectric sensor are disposed at a lower portion of
the slide, a semilunar pushing wheel is disposed on the
third micro motor, a guide groove is disposed on a side
of the pushing wheel, and a slot photoelectric sensor for
detecting the angle of the pushing wheel is provided on
a side of the pushing wheel.
[0013] Further specifically, a base plate is disposed
under the guide groove, a printing control circuit, a power
supply module, a second support, and a first support are
further installed on the base plate, a heat sink fan is re-
spectively fixed on the second support, the heat sink fan
is tightly attached to an outer surface of the semiconduc-
tor laser, a stepper motor is disposed on the second sup-
port, a synchronization belt is connected to the stepper
motor, the synchronization belt is connected to the ink
jet cartridge, a belt pulley for driving the conveyor belt is
provided at the conveyor belt, a first micro motor is con-
nected to the belt pulley, a number of pushing blocks are
disposed on the surface of the conveyor belt, and the
first micro motor is mounted on the first support.
[0014] Further specifically, a sliding block is disposed
at the elevation pushing plate, a linear guide rail is dis-
posed in the sliding block, a driven bearing is disposed
on the surface of the sliding block, a second slot photo-
electric sensor used to detect the position of the sliding
block is disposed on a side of the sliding block, a first slot
photoelectric sensor is disposed on the other side of the
sliding block, and a baffle is disposed on the sliding block.
[0015] Further specifically, a micro ball screw motor
and a linear guide rail are disposed on the magazine
holder, a nut is connected to the micro ball screw motor,
and the nut is linked to the linear guide rail.
[0016] The present invention further discloses a print-
ing method of the laser printer for pathological embed-
ding cassettes in the foregoing technical solution. The
method includes: transferring, by a host computer, a
printing instruction to a printing control circuit; controlling,
by the printing control circuit, a conveyor belt to move,
so as to move an embedding cassette to a printing area;
meanwhile, detecting, by a photoelectric sensor mounted
in a moving direction of the conveyor belt, the position of
the embedding cassette, transferring, by the photoelec-
tric sensor, detected position information of the embed-
ding cassette to the printing control circuit, and control-
ling, by the printing control circuit according to the infor-
mation output by the photoelectric sensor, an ink jet car-
tridge to eject ink droplets to the embedding cassette;
and subsequently, irradiate the ink droplets with a laser
beam from a semiconductor laser, so that the ink droplets
on the surface of the embedding cassette have a rapid
increase in temperature and are cured, where after the
temperature of the cured ink droplets reach a melting
point of plastic, the ink droplets are melted on a surface
layer of plastic and integrated well with plastic.
[0017] The beneficial effects of the present invention

are as follows: 1. By ejecting pigment ink droplets on an
embedding cassette and irradiating the ink droplets with
a laser beam from a semiconductor laser, the ink droplets
have a rapid increase in temperature and are cured, so
that colors are applied on a plastic surface and can be
easily recognized. 2. With a combination of a guide
groove and a semilunar pushing wheel, the conveyance
of the embedding cassettes is implemented effectively
to facilitate an operator in picking up and placing the em-
bedding cassettes. 3. The position of an embedding cas-
sette can be directly precisely detected using a photoe-
lectric sensor, so as to ensure the precise irradiation of
the ink droplets by the semiconductor laser, thereby im-
proving the curing quality.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

FIG. 1 is a diagram showing a result of irradiating a
POM plastic surface with a laser beam.
FIG. 2 is a diagram showing a real object of a printed
POM pathological embedding cassette according to
the present invention.
FIG. 3 is a partial enlarged view of a real object of a
printed POM pathological embedding cassette ac-
cording to the present invention.
FIG. 4 is a schematic structural diagram according
to the present invention.
FIG. 5 is a schematic structural diagram at a first
angle according to the present invention.
FIG. 6 is a schematic structural diagram of a top view
according to the present invention.
FIG. 7 is a schematic structural diagram at a second
angle according to the present invention.
FIG. 8 is a schematic structural diagram at a third
angle according to the present invention.
FIG. 9 is a schematic structural diagram of a position
A in FIG. 8 being partially enlarged.
FIG. 10 is a schematic structural diagram of a mag-
azine, a belt pulley, a first micro motor, a conveyor
belt, an embedding cassette, and a slide being con-
nected.
FIG. 11 to FIG. 16 are schematic structural diagrams
of a use state of the present invention.
FIG. 17 to FIG. 20 are schematic structural diagrams
of a working state of collecting embedding cassettes
according to the present invention.
FIG. 21 is a schematic structural diagram of another
embodiment of the present invention.

[0019] The numerals in the accompanying drawings
are described as follows:
Embedding cassette 1; First magazine 2; Ink jet cartridge
3; Semiconductor laser 4; Magazine holder 5; Conveyor
belt 6; First support 7; First micro motor 8; Cam 9; Pho-
toelectric sensor 10; Guide groove 11; Reflective photo-
electric sensor 12; Base plate 13; Power supply module
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14; Slide 15; Heat sink fan 16; Stepper motor 17; Second
support 18; Printing control circuit 19; Second magazine
20; Belt pulley 21; Left elevation pushing plate 22; Linear
guide rail 23; Right elevation pushing plate 24; First slot
photoelectric sensor 25; Second slot photoelectric sen-
sor 26; Sliding block 27; Baffle 28; Driven bearing 29;
Second micro motor 30; Pushing block 31; Semilunar
pushing wheel 32; Third micro motor 33; Slot photoelec-
tric sensor 34; Notch 35; Synchronization belt 36; Micro
ball screw motor 37; Nut 38; and Ball screw 39.

DETAILED DESCRIPTION

[0020] The embodiment of the present invention is de-
scribed below in detail. Examples of the embodiment are
shown in the accompanying drawings. The same or sim-
ilar numerals represent the same or similar elements or
elements having the same or similar functions throughout
the specification. The embodiment described below with
reference to the accompanying drawings are exemplary,
and are only used to explain the present invention but
should not be construed as a limitation to the present
invention.
[0021] A laser printer for pathological embedding cas-
settes and a printing method thereof according to the
embodiment of the present invention are described below
with reference to FIG. 1 to FIG. 21.
[0022] As shown in FIG. 1 to FIG. 21, the laser printer
for pathological embedding cassettes described in the
present invention includes an ink jet cartridge 3, where
a conveyor belt 6 is disposed below the ink jet cartridge
3, a semiconductor laser 4 is disposed on a side of the
ink jet cartridge 3, and a photoelectric sensor 10 for de-
tecting the position of an embedding cassette 1 is dis-
posed on the conveyor belt 6. A host computer transfers
a printing instruction to a printing control circuit 19. The
printing control circuit 19 controls the conveyor belt 6 to
move, so as to move an embedding cassette 1 to a print-
ing area. The ink jet cartridge 3 begins to eject ink droplets
to the embedding cassette 1, and subsequently the sem-
iconductor laser 4 emits a laser beam to irradiate the ink
droplets, so that the ink droplets on the surface of the
embedding cassette 1 have a rapid increase in temper-
ature and are cured, where after the temperature of the
cured ink droplets reach a melting point of plastic, the ink
droplets are melted on a surface layer of plastic and in-
tegrated with plastic. In addition, the photoelectric sensor
10 directly precisely detects the position of the embed-
ding cassette 1, to ensure that the semiconductor laser
4 can precisely irradiate the ink droplets, improving the
curing quality of the ink droplets, so that the ink droplets
can be thoroughly cured.
[0023] In addition, the laser printer for pathological em-
bedding cassettes according to the present invention fur-
ther has the following additional technical features, ac-
cording to some embodiment of the present invention,
and further specifically, a magazine holder 5 is disposed
on the conveyor belt 6, the magazine holder 5 is located

on a side of the ink jet cartridge 3, and the conveyor belt
6 passes through the magazine holder 5.
[0024] Further specifically, a first magazine 2 and a
second magazine 20 are inserted at an upper portion of
the magazine holder 5, and embedding cassettes 1 are
respectively held in the first magazine 2 and the second
magazine 20.
[0025] Further specifically, notches 35 are provided
below the first magazine 2 and the second magazine 20,
an elevation pushing plate is disposed at lowermost ends
of the first magazine 2 and the second magazine 20, a
cam 9 used to make the elevation pushing plate move
up and down is disposed at a lower end portion of the
elevation pushing plate, and a second micro motor 30
for driving the cam 9 to rotate is disposed at the cam 9.
[0026] Further specifically, the elevation pushing plate
includes a left elevation pushing plate 22 and a right el-
evation pushing plate 24, top portions of the left elevation
pushing plate 22 and the right elevation pushing plate 24
respectively support the first magazine 2 and the second
magazine 20, two arc-shaped surfaces are disposed on
the cam 9, and the arc-shaped surfaces are connected
to each other.
[0027] Further specifically, a slide 15 is disposed on a
side of the conveyor belt 6, a third micro motor 33 and a
reflective photoelectric sensor 12 are disposed at a lower
portion of the slide 15, a semilunar pushing wheel 32 is
disposed on the third micro motor 33, a guide groove 11
is disposed on a side of the semilunar pushing wheel 32,
and a slot photoelectric sensor 34 used to detect the an-
gle of the semilunar pushing wheel 32 is disposed on a
side of the semilunar pushing wheel 32.
[0028] Further specifically, a base plate 13 is disposed
under the guide groove 11, the printing control circuit 19,
a power supply module 14, a second support 18, and a
first support 7 are further installed on the base plate 13,
a heat sink fan 16 is respectively fixed on the second
support 18, the heat sink fan is tightly attached to an outer
surface of the semiconductor laser 4, a stepper motor 17
is disposed on the second support 18, a synchronization
belt 36 is connected to the stepper motor 17, the syn-
chronization belt 36 is connected to the ink jet cartridge
3, a belt pulley 21 for driving the conveyor belt 6 is dis-
posed at the conveyor belt 6, a first micro motor 8 is
equipped with the belt pulley 21, a number of pushing
block 31 is disposed on the surface of the conveyor belt
6, and the first micro motor 8 is mounted on the first sup-
port 7.
[0029] Further specifically, a sliding block 27 is dis-
posed at the elevation pushing plate, a linear guide rail
23 is disposed in the sliding block 27, a driven bearing
29 is disposed on the surface of the linear guide rail 23,
a second slot photoelectric sensor 26 used to detect the
position of the sliding block 27 is disposed on a side of
the sliding block 27, a first slot photoelectric sensor 25
is provided on the other side of the sliding block 27, and
a baffle 28 is disposed on the sliding block 27.
[0030] The working process of the structure:
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As shown in FIG. 11, during standby: The cam 9 rotates
to enable the left elevation pushing plate 22 and the right
elevation pushing plate 24 to be in the positions of the
highest points. The first magazine 2 and the second mag-
azine 20 are respectively supported by the left elevation
pushing plate 22 and the right elevation pushing plate
24, and are therefore also at the highest points. Embed-
ding cassettes 1 are inside the magazines (not falling on
the conveyor belt 6).
[0031] As shown in FIG. 12, in a printing state: The
cam 9 rotates counterclockwise to a set angle. At this
time, the first magazine 2 is still at a highest point, but
the second magazine 20 moves downwardly to a lowest
point. The conveyor belt 6 moves in a counterclockwise
direction, and pushing blocks 31 fixed on the conveyor
belt 6 at an equal interval move accordingly. When a
pushing block 31 moves to the notch 35 below the second
magazine 20, one lowermost embedding cassette 1 in
the second magazine 20 is pushed out from the second
magazine 20. As the conveyor belt 6 moves, the pushing
block 31 conveys one embedding cassette 1 to a printing
area of the ink jet cartridge 3. When the photoelectric
sensor 10 detects that an embedding cassette 1 reaches
a printing position of the ink jet cartridge 3, the printing
control circuit 19 drives the ink jet cartridge 3 to print
characters on a labeling surface of the embedding cas-
sette 1, and at the same time a pushing block 31 prepares
to push out a next embedding cassette 1, as shown in
FIG. 13. The conveyor belt 6 continues to move. The ink
jet cartridge 3 completes printing of characters on one
embedding cassette 1. The imprinted embedding cas-
sette 1 is immediately conveyed below the semiconduc-
tor laser 4. The photoelectric sensor 10 detects that the
embedding cassette 1 reaches an irradiation position of
the semiconductor laser 4, the control circuit 19 drives
the semiconductor laser 4 to emit a high-energy laser
beam to irradiate the characters on the embedding cas-
sette 1. Water molecules in ink droplet are rapidly evap-
orated by the high-energy laser beam and then the pig-
ment of ink and the surface of the embedding cassette
1 melt together, as shown in FIG. 14. The foregoing proc-
ess continues. The pushing block 31 moves the embed-
ding cassette 1 that has undergone laser irradiation to
an end of the conveyor belt 6. The embedding cassette
1 turns and falls in the track of the slide 15, as shown in
FIG. 15. The embedding cassette 1 slides along the track
of the slide 15 down to the bottom of the slide 15. The
reflective photoelectric sensor 12 detects that the em-
bedding cassette 1 falls in. The control circuit 19 drives
the third micro motor 33 to drive the semilunar pushing
wheel 32 to rotate in an arrow direction in the figure, as
shown in FIG. 17. As the semilunar pushing wheel 32
rotates, the embedding cassette 1 is pushed into the
guide groove 11, as shown in FIG. 18. If an embedding
cassette 1 subsequently slides down to the bottom of the
slide 15, the semilunar pushing wheel 32 continues to
rotate and pushes the embedding cassette 1 that subse-
quently reaches the bottom of the slide 15 into the guide

groove 11, as shown in FIG. 19 and FIG. 20. The fore-
going process is repeated, so that embedding cassettes
1 can be neatly arranged in the guide groove 11, facili-
tating the retrieval and use by operator.
[0032] Further specifically, a micro ball screw motor 37
and a linear guide rail 23 are disposed on the magazine
holder 5, a nut 38 is connected to the micro ball screw
motor 37, and the nut 38 is linked to the linear guide rail
23. As shown in FIG. 21, the micro ball screw motor 37
and the linear guide rail 23 are mounted in this embodi-
ment. The left elevation pushing plate 22 and the right
elevation pushing plate 24 are respectively mounted on
sliding blocks of two linear guide rails 23. The nut 38 is
linked to the linear guide rail 23. When the micro ball
screw motor 37 drives a ball screw 39 to rotate clockwise
or counterclockwise, the left elevation pushing plate 22
and the right elevation pushing plate 24 can move recip-
rocally in a Z-axis direction of the linear guide rail 23, so
that the second magazine 20 and the first magazine 2
supported by the left elevation pushing plate 22 and the
right elevation pushing plate 24 also move up and down
reciprocally. The first slot photoelectric sensor 25 is fur-
ther mounted on an embedding cassette loading mech-
anism in this embodiment, and used to detect the position
of the linear guide rail 23. The first slot photoelectric sen-
sor 25 sends a signal of detection to the control circuit
19. The output logic of the control circuit 19 may drive
the micro ball screw motor 37, to implement automatic
switching of the first magazine 2 and the second maga-
zine 20 and automatic loading of an embedding cassette.
If a plurality of embedding cassette loading mechanisms
in this embodiment is mounted on the printer, more mag-
azines can be controlled at the same time, so as to adapt
to the requirements of batch printing of pathological em-
bedding cassettes in pathological laboratories of hospi-
tals.
[0033] Magazines are automatically shifted. The first
magazine 2 and the second magazine 20 are disposed
in the printer. If embedding cassettes in the first
magazine2 or the second magazine20 is empty, the emp-
ty magazine will be shifted. Therefore, the printing is con-
tinuous during the magazine replacement. As shown in
FIG. 16, the cam 9 rotates clockwise to a particular angle
elevating empty magazine 20 to a highest point. Mean-
while the first magazine 2 filled with embedding cassettes
1 is move down to a lowest point. A pushing block 31 in
moving then pushes an embedding cassette 1 out from
the first magazine 2 and transports the embedding cas-
sette 1 to the printing area, thus ensuring a continuous
printing flow.
[0034] The present invention further discloses a print-
ing method of the laser printer for pathological embed-
ding cassettes. The method includes: transferring, by a
host computer, a printing instruction to a printing control
circuit 19; controlling, by the printing control circuit 19, a
conveyor belt 6 to move, so as to move an embedding
cassette 1 to a printing area; meanwhile, detecting, by a
photoelectric sensor 10 mounted in a moving direction
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of the conveyor belt, the position of the embedding cas-
sette 1, transferring, by the photoelectric sensor 10, de-
tected position information of the embedding cassette 1
to the printing control circuit 19, and controlling, by the
printing control circuit 19 according to the signals from
the photoelectric sensor 10, an ink jet cartridge 3 to eject
ink droplets to the embedding cassette 1; and subse-
quently, irradiating, by a semiconductor laser 4, the ink
droplets with a laser beam, so that the ink droplets on
the surface of the embedding cassette 1 have a rapid
increase in temperature and are cured, where after the
temperature of the cured ink droplets reach a melting
point of plastic, the ink droplets are melted on a surface
layer of plastic and integrated with plastic. The ink jet
cartridge 3 and the semiconductor laser 4 are mounted
on the support 18 and are linearly arranged along an X
axis. The semiconductor laser 4 is driven by the control
circuit 19. When the embedding cassette 1 moves right
below the semiconductor laser 4, the semiconductor la-
ser 4 emits a high-energy laser beam. A heat sink fan 16
is further assembled on the semiconductor laser 4. A
stepper motor 17 is mounted on the support 18. The step-
per motor 17 is drives the inkjet cartridge 3 via a synchro-
nization belt 36, so that the inkjet cartridge 3 can move
reciprocally in a Y-axis direction. The ink jet cartridge 3
is driven by the printing control circuit 19, and can print
characters on an embedding cassette 1 that moves be-
low the ink jet cartridge 3. In addition, the embedding
cassette 1 is continuously supplied for printing. The pho-
toelectric sensor 10 is used to directly detect the position
of each embedding cassette 1, signals and data is up-
dated in time, and the implementation of precise printing
is facilitated.
[0035] An embedding cassette conveyor mechanism
includes a support 7, the conveyor belt 6, a micro motor
8, a belt pulley 21, and the like. Pushing blocks 31 are
mounted at an equal distance on the conveyor belt 6.
The conveyor belt 6 is driven by the micro motor 8 and
the belt pulley 21 to move counterclockwise, as shown
in FIG. 8 and FIG. 10. The micro motor 8, the belt pulley
21, and the conveyor belt 6 are mounted on the support
7. The support 7 is specially designed so that the con-
veyor belt 6 has a 45° inclination after being mounted on
the support 7. Because a labeling surface of a patholog-
ical embedding cassette is usually 45°, the conveyor belt
6 mounted with a 45° inclination can make a labeling
surface of an embedding cassette 1 conveyed on the
conveyor belt 6 to be at 0°, so that the perpendicularly
mounted ink jet cartridge 3 can easily print characters on
the labeling surface of the embedding cassette. The pho-
toelectric sensor 10 used to detect the movement posi-
tion of the embedding cassette is further mounted on the
embedding cassette conveyor mechanism.
[0036] An embedding cassette loading mechanism in-
cludes a first magazine 2, a second magazine 20, a mag-
azine holder 5, a cam 9, a micro motor 30, and the like,
as shown in FIG. 8 and FIG. 9. The embedding cassette
loading mechanism spans above the conveyor belt 6.

The first magazine 2 and the second magazine20 are
respectively filled with several embedding cassettes 1.
The bottoms of the first magazine 2 and the second mag-
azine 20 are at 45° and notches 35 are opened on two
sides, as shown in FIG. 10. The embedding cassettes 1
are stacked at 45° in the first magazine 2 and the second
magazine 20. A lowermost embedding cassette 1 can be
moved out from the notches 35. The first magazine 2 and
the second magazine 20 are respectively inserted in the
magazine holder 5 and can move reciprocally in a Z-axis
direction in the magazine 5. Two linear guide rails 23 and
two sliding blocks 27 are mounted on the magazine hold-
er 5. A left elevation pushing plate 22 and a right elevation
pushing plate 24 are respectively fixed on the two sliding
blocks 27. The left elevation pushing plate 22 supports
the bottom of the magazine 20, and the right elevation
pushing plate 24 supports the bottom of the magazine 2.
A driven bearing 29 is further respectively mounted on
the two sliding blocks 27. The micro motor 30 is linked
to the cam 9. The micro motor 30 rotates in a clockwise
or counterclockwise direction by a particular rotation an-
gle, the cam 9 rotates accordingly. The driven bearing
29 drives the sliding blocks 27 to move reciprocally in the
Z-axis direction, so that the left elevation pushing plate
22 and the right elevation pushing plate 24 as well as the
first magazine 2 and the second magazine 20 supported
by the left elevation pushing plate 22 and the right ele-
vation pushing plate 24 move up and down accordingly.
A first slot photoelectric sensor 25 and a second slot pho-
toelectric sensor 26 are further mounted on the magazine
holder 5. A baffle 28 is mounted on the sliding block 27.
The baffle 28 moves along with the sliding blocks 27, and
is used to detect the movement position of the sliding
blocks 27.
[0037] An embedding cassette collecting mechanism
includes a slide 15, a third micro motor 33, a semilunar
pushing wheel 32, a guide groove 11, and the like. The
slide 15 is mounted at an end of the conveyor belt 6. The
third micro motor 33 is linked to the semilunar pushing
wheel 32 and is mounted below the slide 15. When the
semilunar pushing wheel 32 rotates, the embedding cas-
sette 1 that falls below the slide 15 may be transferred
from the slide 15 and enter the guide groove 11. A re-
flective photoelectric sensor 12 and a slot photoelectric
sensor 34 are further mounted on the embedding cas-
sette collecting mechanism. The reflective photoelectric
sensor 12 is used to detect whether an embedding cas-
sette 1 falls below the slide 15. The slot photoelectric
sensor 34 is used to detect the rotation position of the
semilunar pushing wheel 32.
[0038] The above-mentioned contents are a merely
preferred embodiment of the present invention, and are
not used to limit the present invention, and wherever with-
in the spirit and principle of the present invention, any
modifications, equivalent replacements, improvements
etc., shall be all contained within the scope of protection
of the present invention.

9 10 



EP 3 392 042 A1

7

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A laser printer for pathological embedding cassettes,
comprising an ink jet cartridge (3) filled with pigment
ink, wherein a conveyor belt (6) is disposed below
the ink jet cartridge (3), a semiconductor laser (4) is
disposed on a side of the ink jet cartridge (3), and a
photoelectric sensor (10) for detecting the position
of an embedding cassette (1) is disposed in a moving
direction of the conveyor belt (6).

2. The laser printer for pathological embedding cas-
settes according to claim 1, wherein a magazine
holder (5) is disposed on the conveyor belt (6), the
magazine holder (5) is located on a side of the ink
jet cartridge (3), and the conveyor belt (6) passes
through the magazine holder (5).

3. The laser printer for pathological embedding cas-
settes according to claim 1, wherein a first magazine
(2) and a second magazine (20) are inserted at an
upper portion of the magazine holder (5), and em-
bedding cassettes (1) are respectively held in the
first magazine (2) and the second magazine (20).

4. The laser printer for pathological embedding cas-
settes according to claim 1, wherein notches (35)
are provided below the first magazine (2) and the
second magazine (20), an elevation pushing plate
is disposed at lowermost ends of the first magazine
(2) and the second magazine (20), a cam (9) used
to make the elevation pushing plate move up and
down is disposed at a lower end portion of the ele-
vation pushing plate, and a second micro motor (30)
for driving the cam (9) to rotate is disposed at the
cam (9).

5. The laser printer for pathological embedding cas-
settes according to claim 4, wherein the elevation
pushing plate comprises a left elevation pushing
plate (22) and a right elevation pushing plate (24),
top portions of the left elevation pushing plate (22)
and the right elevation pushing plate (24) respective-
ly support the first magazine (2) and the second mag-
azine (20), two arc-shaped surfaces are disposed
on the cam (9), and the arc-shaped surfaces are con-
nected to each other.

6. The laser printer for pathological embedding cas-
settes according to claim 1, wherein a slide (15) is
disposed on a side of the conveyor belt (6), a third
micro motor (33) and a reflective photoelectric sen-
sor (12) are disposed at a lower portion of the slide
(15), a semilunar pushing wheel (32) is disposed on
the third micro motor (33), a guide groove (11) is
disposed on a side of the semilunar pushing wheel
(32), and a slot photoelectric sensor (34) used to
detect the angle of the semilunar pushing wheel (32)

is disposed on a side of the semilunar pushing wheel
(32).

7. The laser printer for pathological embedding cas-
settes according to claim 6, wherein a base plate
(13) is disposed on a bottom surface of the guide
groove (11), a printing control circuit (19), a power
supply module (14), a second support (18), and a
first support (7) are further disposed on the base
plate (13), a heat sink fan (16) is respectively fixed
on the second support (18), the heat sink fan (16) is
tightly attached to an outer surface of the semicon-
ductor laser (4), a stepper motor (17) is disposed on
the second support (18), a synchronization belt (36)
is connected to the stepper motor (17), the synchro-
nization belt (36) is connected to the ink jet cartridge
(3), a belt pulley (21) for driving the conveyor belt (6)
to move is disposed at the conveyor belt (6), a first
micro motor (8) is connected to the belt pulley (21),
a pushing block (31) is disposed on the surface of
the conveyor belt (6), and the first micro motor (8) is
fixed on the first support (7).

8. The laser printer for pathological embedding cas-
settes according to claim 4, wherein a sliding block
(27) is disposed at the elevation pushing plate, a
linear guide rail (23) is disposed in the sliding block
(27), a driven bearing (29) is disposed on the surface
of the sliding block (27), a second slot photoelectric
sensor (26) used to detect the position of the sliding
block (27) is disposed on a side of the sliding block
(27), a first slot photoelectric sensor (25) is disposed
on the other side of the sliding block (27), and a baffle
(28) is disposed on the sliding block (27).

9. The laser printer for pathological embedding cas-
settes according to claim 4, wherein a micro ball
screw motor (37) and a linear guide rail (23) are dis-
posed on the magazine holder (5), a nut (38) is con-
nected to the micro ball screw motor (37), and the
nut (38) is linked to the linear guide rail (23).

10. A printing method of the laser printer for pathological
embedding cassettes according to any one of claims
1 to 9, wherein the method comprises: transferring,
by a host computer, a printing instruction to a printing
control circuit (19); controlling, by the printing control
circuit (19), a conveyor belt (6) to move, so as to
move an embedding cassette (1) to a printing area;
meanwhile, detecting, by a photoelectric sensor
(10), the position of the embedding cassette (1),
transferring, by the photoelectric sensor (10), detect-
ed position information of the embedding cassette
(1) to the printing control circuit (19), and driving, by
the printing control circuit (19) according to the infor-
mation output by the photoelectric sensor (10), an
ink jet cartridge (3) to eject ink droplets to the em-
bedding cassette (1); and subsequently, driving, by
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the printing control circuit (19), a semiconductor laser
(4) to irradiate the ink droplets with a laser beam, so
that the ink droplets on the surface of the embedding
cassette (1) have a rapid increase in temperature
and are cured, wherein after the temperature of the
cured ink droplets reach a melting point of plastic,
the ink droplets are melted on a surface layer of plas-
tic and integrated with plastic.
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